Crystal and Magnetic
Structure of LuFeOs

Alexander Zhang

Dylan Quintana

Sang W. Cheong W&, 4 RMNS=—>

Jeff Lynn c

William Ratcliff 1(\]/%]1(1)(:?‘1(3
University

\ ‘ NEI- Center for
| Meutron Hesearch

7N

BLAIR
#’?ﬂ m-,_:"'b*
E? (S N
z Lo, = s R

E_\r iﬁ % ?
“ﬁp%;:.f &
RUTGERS ™



Multiferroic

Ferroelectric

Magnetically
Polarizable

Electrically
Polarizable

agnetoelectric



Ferroelectric

Unpolarized

DO P®SDADR
SRR,

Polarized by an applied electric field.
+ +++ 4+ 4+ 4+ + 4+ + + +

B & O @ ®
3 @) ®®®® &)




Magnetism

W DAY
SEERRRRERERRN
AREARARAND
o JHPHP
AERRRRERENY

T
T
A




Multiferroic

Ferroelectric

Magnetically
Polarizable

Electrically
Polarizable

agnetoelectric



LuFeO3

* LuFe ;sMn,:O;

T :~1050K

» Controversial discovery by ORNL!
o Tree : ~440K

* What it should be (following YMnO,,
HoMnO;)
° Theel - ~ 130K

Curie

'Wenbin Wang et al., Phys Rev. Lett 110,237601 (2013)
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-1, BT-7, the Data Collectors

b )

BT-7 Thermal Triple Axis Spectrometer

Beam Shutter Drive

Electronics Mezzanine
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Fullprof
* Profile Refinement

LuFep001 CELL: 35.99503 5.99503 11.64074 90.0000 90.0000 120.0000 SPGR:P63cm

43 DD r 1. .1 1., T 5T r.T ... ... . ... .. T ... 1o T T T T T 1

3700 T
3100

4
2500 4

1900

Intensily (arb. units)

1300

700

J

7 7

£

L 1
P

j sl

4 ] 21
¥ % i o R
1 X ] 4
I s AR 115 L
1 4 F alld 4
ﬁ - i e S A
. (i

2 o b TR T e G dHE T "
CEoy Rt S e Che N il Sl AT Af

MW’J[HWW At TP R T Ty AW

AN

b Lk 5 o il Pk
M L e 1 L.

100

=

20 40 &0 80 100 120 140 160



Fullprof (cont)
 Simulated Annealing
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Fullprof (cont)

e Refinement
LuFep001 CELL: 35.99492 5.99492 11.63771 90.0000 90.0000 120.0000 SPGR: P63 cm
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- B.AND

- » Goes through a range of values for each
- parameter to find the parameter that
minimizes chi-squared value

BLAND
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Intensity (arb. nnits)

LuFep001 CELL:
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Most Updated Crystal/Magnetic
Struc.
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